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© A water-purification unit with a liquid cooled pump motor. 

© A water-purification unit comprising a module (9) for 
reverse osmosis with an inlet (8) for non-purified water, an 
outlet (14) for purified water and an outlet (20) for non- 
purified water, the water being supplied to the module (9) by 
means of a motor-driven pump (7). 

To improve the efficiency of the module the motor of the 
pump is cooled with the help of a water input which 
consequently is heated. At the same time the cooling system 
is made use of to achieve an effective sound insulation of the 
motor. 
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TITLE 

A WATER-PURIFICATION UNIT WITH LIQUID-COOLED PUMP MOTOR 

» TECHNICAL FIELD 
5 The present invention relates to a water-purification 

unit comprising a module for reverse osmosis with an in- 
let for non-purified water, an outlet for purified water 
and an outlet for non-purified water, the water being 
„ supplied to the module by means of a motor-driven pump. 

10 Such a module comprises diaphragms of optional shape, 

but of a composition designed to let through substantially 
only water molecules and molecules of the same order of 
magnitude. The diaphragms consist preferably of hollow 
fibres, but they may also take the form of e.g. plane 

15 films. If such a module contains pure water on the one 
side of a diaphragm and impure water on the opposite side, 
the so-called osmotic effect causes the pure water to 
endeavour to force its way across to the impure side to 
produce dilution and to even out the concentration. The 

20 concept of reverse osmosis here means that the pressure 
... on the impure side is increased, so that the osmosis 
effect is offset and the water instead passes over from 
the impure side to the pure side. 

25 BACKGROUND AST 

The water-purification unit of the abovementioned 
type has the disadvantage among other things that the 
noise level is too high to allow individual small units 
to be placed for example in a sick-room together with 
30 equipment requiring absolutely pure water such as " 
apparatuses for haemodialysis, peritoneal dialysis or 
* haemofiltration. 
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DISCLOSURE OF INVENTION 

The abovementioned problem is solved in accordance 
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with the invention in that the motor of the pump is 
cooled with the help of the water input, the latter 
"being heated at the same time. In this way the effi- 
ciency of the module is simultaneously increased through 
the heating of the water. 

The motor is preferably wholly surrounded hy cooling 
water in such a manner that an effective sound insulation 
is obtained. 

The motor may be enclosed, for example, in a water- 
tight cylindrical casing which in turn is enclosed in a 
water-tight outer jacket with inlet and outlet for the 
water. This outer jacket may be manufactured in one 
piece, preferably by injection moulding. 

It is appropriate to produce" the outer jacket in the 
form of a plane film which can be wound tightly around the 
water-tight casing of the motor. By providing the outer 
jacket on its inside and/or the casing on its outside 
with means in the form of ridges, flanges, etc, the path 
of flow of the water can be lengthened. 

By combining the design in accordance with the 
invention, moreover, with a constant -flow valve, further 
substantial advantages can be obtained which are evident 

from the patent application submitted at 

the same time, entitled "A water-purification unit with 
constant-flow valve". 

BRIEF DESCRIPTION OF PRAWIN&S 

In the following the invention will be described in 
greater detail with reference to the enclosed drawings, 
which show by way of example a preferred embodiment of 
the same. 

Fig.l shows a block diagram for the unit as a tfhole. 
Fig. 2 shows a constant -flow valve included in the unit. 
Fig. 3 shows the liquid-cooled pump motor included ih 
the unit. 
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Figures 4-7 finally show examples of a cooling 
jacket which can replace the cooling jacket shown 
in fig. 3. 

Pig. 5 here shows a section along line V-Y in fig. 4 
and similarly figures 6 and 7 show sections along lines 
VI-VI and VII-VII respectively in fig. 4. 

BEST MODE OP CARRYING OUT THE INVENTION 

In the block diagram of a preferred embodiment of 
the subject of the invention shown in fig.l a water inlet 
is designated 1. Prom the water inlet the water flows 
through an inlet valve 2 shown schematically, which for 
example may be a conventional solenoid valve. At a point 
3 the pressure of the water is measured by means of a 
pressure gauge 4. From the point 3 the water is conducted 
further via a branch point 5, a conductivity meter 6 and a 
pump 7 to the inlet 8 of a module 9 for reverse osmosis. 
In the course of this, the water is heated by being used 
at the same time for the cooling of the pump motor 10. 
The module 9 is divided into a clean water side 11 and an 
input side 12. These sides are separated by a diaphragm 
13 indicated schematically. The cleaned water is con- 
ducted out via an outlet and monitored with the help of a 
conductivity meter 15. The purified water is passed via 
a valve 16 to a place of consumption, e.g. an apparatus 
for haemodialysis. From a branch point 17 the excess 
water is conducted through a return pipe 18 which contains 
a non-return valve 19. 

: From the side 12 of the module 9 non-purified water 
is conducted via an outlet 20a and the pipe 20 to a distri- 
buting point 21. By means of a constant-flow valve 22-23 
•connected to this point it is ensured that a small amount 
of liquid is conducted at all times from the module 9 
through the pipe 20 and further to a drain 24. 

Numerals 22-23 thus designate a constant-flow valve 
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which may be of the design as shown in fig. 2. Lines 22a 
and 22b together with the spring 23a indicate that the 
valve is acted upon from one direction by the input 
pressure, whilst from the opposite direction it is acted 
upon partly by the secondary pressure and partly by a * 
spring pressure. The liquid may also pass through a 
throttle 25. The part of the liquid in the pipe 20 
which does not go through the constant flow valve is 
conducted instead through a pipe 26 and an adjustable 
valve 27, e.g. a needle valve, back to point 3 and further 
through point 5 to the inlet 8 of the module 9. 

The module may nevertheless become «ilted up or 
obstructed in some other manner and therefore requires 
flushing through from time to time. For this purpose a 
special flushing valve 28 is arranged parallel with the 
constant-flow valve 22-23. When the valve 28 is opened, 
larger amounts of liquid can be flushed through the input 
side 12. of the module 9. 

To make it possible to sterilize the system, it is 
provided with an intake 29 for sterilizing agent. This 
intake is provided with an optical system 30, shown 
schematically, which is capable of detecting whether or 
not the intake is connected to a source of sterilizing 
agent. If such a source is connected, only special 
sterilization programmes can be carried out, which means 
that there is no risk then of any patient coming into 
contact with the sterilizing agent. This sterilizing 
agent is thus conducted from the intake 29 via a non-return 
valve 31 and a shutoff valve 32 to the point 5 which should 
be located as near as possible to the inlet valve 2. 

The constant-flow valve 22-23 may be of any type. 
However, in practice the valve 23a shown in fig. 2 has proved 
to be suitable. This valve 23a is provided with an inlet 
side 33 and an outlet side 34. In between are a pressure 
chamber 35 and a spring 36. The pressure chamber 35 is 
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separated from the inlet side 33 by a piston 37 which has 
a throughhole 38 and is encircled by a sealing ring 39. 
The piston 37 is arranged so that it partially covers a 
duct 40 between the pressure chamber 35 and the outlet 
5 34. When the pressure on the input side 33 is increased, 
the duct 40 is throttled, so that the pressure is auto- 
matically increased also in the pressure chamber 35. 
This in turn gives rise to a substantially constant flow 
through the ducts 38 and 40- 

10 Whilst the valve described above has proved to be 

suitable, it will nevertheless be clear to those versed 
in the art, that other types of conventional constant-flow 
valves can also be used. 

In fig. 3 are shown the pump 7 referred to earlier and 

15 its liquid-cooled motor 10. The motor here is fully 

enclosed in a water-tight cylindrical casing 41, which in 
turn is enclosed in a water-tight outer jacket 42. This 
outer jacket 42 is provided with an inlet 43 and an outlet 
44 for the water. The seal between the casing 41 and the 

20 outer jacket 42 is achieved with the help of two 0-rings 45. 
By means of a spiral-shaped ridge 46 the water is forced to 
pass the motor 10 in a helical path 47. In this manner the 
path of flow of the water is substantially lengthened. 
Prom the outlet 44 the water flows through the pipe 48 to 

25 the inlet 49 of the pump 7- The pump outlet is not shown. 
It may be arranged either at the back of the pump or at its 
end face 50. The pump 7 and the motor 10 are connected to 
one another by the connection piece 51 and the mechanical 
driving clutch 52. 

30 In figures 4-7 is shown an alternative to the outer 

jacket 42 shown in. fig. 3. Here a corresponding jacket 42a 
has been manufactured in the form of a plane film which can 
be tightly wound round the water-tight casing 41 of the 
motor. The sheet 42a is provided on its inside with ridges 

35 46a which force the water to move in a zigzag-shaped course 
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47a from the inlet 43a* to the outlet 44a. The groove 
45a is intended to accept a paclcing corresponding to 
the 0-rings 45 in the design according to fig. 3. Finally, 
* numeral 53 designates a framework of flanges which are 
5 intended to reinforce a trailing edge 54 which in an 
appropriate manner is joined to the other end 55 of the 
sheet when the sheet is wound round the motor 10. 

Naturally, the invention is not limited -exclusively 
to the embodiment described above, but can he varied 
10 within the scope of the following claims. 
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CLAIMS 

1. A water-purification unrt comprising a module (9) 
for reverse osmosis with an inlet (8) for nori-purified 
water, an outlet (14) for purified water and an outlet 
5 (20a) for non-purified water, the water being supplied 
to the module (9) by means of a motor-driven pump (7), 
characterized in that the motor 
(10) of the pump is cooled with the help of the water 

— input, the latter being heated at the same time. 

10 2. a water-purification unit in accordance with claim 

1, characterized in that the motor 
(10) is practically wholly sunfounded by the cooling 
water in such a manner that an effective sound insulation 
is obtained. 

15 3- A water-purification unit in accordance with claim 

2, characterized in that" the motor 
(10) is enclosed in a water-tight cylindrical casing (41) 
which in turn is enclosed in a water-tight outer jacket 
(42) with inlet and outlet (43 and 44 respectively) for 

20 the water. 

4. A water-purification tinit in accordance with claim 
3t characterized in that the outer 
jacket (42a) is manufactured in one piece and preferably 
by injection moulding. 
25 5. A water-purification unit in accordance with claim 
4, characterized in that the outer 
jacket (42a) is made in the form of a plane film which 
is wound tightly round the water-tight casing (41) of the 
motor. 

30 6. A water-purification unit in accordance with any one 
of claims 3-5, characterized in that 
the outer jacket (42a) on its inside and/or the casing 
. (41) on its outside is provided with devices in the form 
of for example, ridges, flanges, etc. (46,46a) by means 

35 of which the path of flow of the water can be lengthened. 
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